SUMMARY: Assuming that the disc of our Galaxy, the Milky Way, obeys the classical exponential law, that it is maximal and the Sun is rather far from the maximum of its circular velocity, one finds that, most likely, the galactic corona (subsystem containing the dark matter) has a nearly constant density within its core which contains the position of the Sun. The approach applied in the present paper is local, i.e. quantities characterizing the solar neighbourhood are treated. The assumptions and the result could explain why the ratio of the moduli of the Oort constants is expected to exceed the value of 1.0 which corresponds to the locally flat rotation curve of the Milky Way.
INTRODUCTION
Dark matter (DM) is generally known today as existing, if not in all, then in many galaxies. Our own Galaxy, the Milky Way (MW), is also known to be dominated, as for its total mass, by DM. The subsystem populated by DM is usually referred to as dark halo or corona. There is an important question concerning the coronae of galaxies: is their density nearly constant within the core or it has a cusp? The cosmological arguments based on simulations are in favour of a cusp (e.g. White 1996, 1997) , but the evidence coming from observational studies of individual galaxies indicates that their coronae should have cores of nearly constant density (e.g. Salucci 2001) . Such a problem is expected, clearly, to affect MW, too. For the purpose of answering this question most frequently a global model of a galaxy based on its rotation curve is used. In the case of MW one can also use the data concerning the solar neighbourhood (local data, as they are often called). The present paper is namely characterized by an approach of this type.
The Oort constants, A and B, are defined as
where ω c is the angular circular velocity, more precisely the ratio between the circular velocity and the corresponding distance, whereas R is the distance to the axis of MW rotation. The ratio of their moduli seems to be rather well known; the corresponding formula will be given in the next Section. In addition, the evidence that the disc of MW is maximal (dominant in contribution to square of local circular velocity) has grown significantly in recent times. This circumstance appears as an essential constraint to the corona contribution to the local square of circular velocity; also if it is taken into account that the scale length of the disc is rather well known, then, as will be shown below, it is possible to form a system of equations yielding the density slope for the corona within its core.
FORMALISM
To begin with, one treats the circular velocity. Clearly, the corresponding angular velocity is obtained as the quotient of the circular velocity and the distance at which it is taken. The square of this angular velocity has the same dimension as the second radial derivative of the gravitational potential Π. Following Ninković (1987) the ratio of the latter one to the former one is introduced here, where the two quantities are taken at the same position; in the present paper this is the position of the Sun.
In the case of MW there are several contributors to the galactic potential. Therefore, for its second derivative the following will be valid
With regard to the definition given above, the second potential derivative for each contributor can be rewritten as γ i ω 
It should be noted again that the dimensionless quantity γ depends on the position (more simply, on the distance to the galactic rotation axis since the present study is limited to the galactic plane) at which it is taken, however, for convenience, (R ) will be omitted since here in most cases one deals with the local values of γ, i.e. of a γ i . In addition, γ, as a dimensionless quantity, can be easily related to the ratio of the Oort-constant moduli by means of the following formula (Ninković 1992 )
i.e.
where
Eq. (4) is the main equation in the present paper, but there is an additional constraint. Namely, the normalized sum of the weights, clearly, must be unity.
It is almost generally accepted that there are three essential contributors to the potential of MW: the (thin) disc, the bulge and the corona; the mass of the thick disc is too small (∼ 10 9 M ) to be taken into account. This assumption will be followed in the rest of the present paper, therefore also in solving Eq. (4).
With regard to Introduction Eq.
(1) will be solved in the two parameters concerning the corona -its weight and the coefficient γ c .
As it is well known, the International Astronomical Union (IAU) recommends values of 8.5 kpc and 220 km s −1 for the distance of the Sun to the axis of MW rotation and the corresponding circular velocity, respectively. Though these both figures have been subject to criticism, they are today generally accepted as sufficiently close to reality. There is also a paper by Feast and Whitelock (1997) , cited very often as the source for the values of the two important quantities mentioned above, where the same amounts as those recommended by IAU are given. Therefore, they are also taken in the present paper. In this way the angular velocity becomes known.
The bulge is a subsystem of MW concentrated rather closely to the centre of this galaxy and not very flattened. In view of this its effective boundary may be represented as a sphere with radius significantly smaller than R . In other words at the position of the Sun the potential of the bulge would be that of point mass according to Newton's second theorem (e.g. Binney and Tremaine 1987, p. 34) . Then one will have γ b = 2. The total mass of the bulge is thought to be about 10 10 M , which is also assumed here. In this way the weight of the bulge in Eq. (4) is easily calculated to be 10%.
The existing evidence concerning the galactic disc (e.g. Kuijken and Gilmore 1991 , Flynn and Fuchs 1994 , Holmberg and Flynn 2000 , Sackett 1997 ) yields a total mass of about 6×10
10 M and a most likely scale length of 2.5 kpc. In the present paper, the disc is assumed to be exponential characterized by these two values. The dependence of the circular velocity on the distance to the centre for an exponential disc (Freeman 1970) makes it possible to calculate the corresponding weight provided that the ratio of R to the disc scale length is known. In this way, one finds the weight of the disc in (4) to be 75%. Clearly, the weight of the corona is known now to be 15%.
The value for γ d is found by applying the dependence mentioned above (Freeman 1970) . It can be determined from the slope of the curve describing the circular velocity of the disc as function of the distance at the given position, more precisely ratio of R to the disc scale length. With the values assumed above, this ratio is equal to 3.4, a value for which the dependence (Freeman 1970) yields γ d to be about 1.5, or in other words the product concerning the disc in (4) will be equal to 1.1. The quantity γ from the left-hand side of (4) can be obtained from the ratio of the Oort-constants moduli. It is noticeable that more recent papers (e.g. Feast and Whitelock 1997, Dehnen and Binney 1998 ) suggest a value significantly smaller than 1.5 which was once the official value recommended by IAU. If the circular-velocity curve were flat at the Sun, the ratio of the Oortconstants moduli would be equal to 1.0. Feast and Whitelock (1997) suggest a somewhat higher value, of about 1.17, yielding γ = 1.15 according to the relation connecting these two dimensionless quantities (Ninković 1992) . If this value is substituted in (4), then for the corona one will have γ c about -1. If borne in mind that for a homogeneous sphere it is exactly γ = −1, such a result means that within the core of the corona of MW the density is nearly constant. A model describing the mass distribution within the corona having γ c exactly equal to -1 at the centre would be acceptable. Besides, the calculations of the dependence of the circular velocity on distance (rotation curve) for MW where the corona core is assumed to have exactly constant density have already been carried out (e.g. Nikiforov et al. 1999) . The parameters of the subsystems used in Eq. (4) are given in Table 1 . 
DISCUSSION
The basic assumptions used in the calculations (Eq. (4)) are that the disc is maximal and that its scale length is significantly smaller than the galactocentric distance of the Sun (the corresponding ratio about 3.5). These two assumptions determine the two quantities -w d and γ d -appearing on the righthand side of (4); more precisely, the former one determines the value of w d and the latter one the value of γ d , also, if the disc is maximal, then the weights of other subsystems cannot be significant. For instance, if the disc is maximal, then the total mass of the bulge cannot be large because a sufficiently large mass of the bulge would increase its weight significantly. In addition, with regard to our understanding of the bulge as a subsystem situated in the vicinity of the galactic centre its mass concentrated within the Sun must be total. In this way the value for γ b is fixed.
As for the disc itself, in the present paper the classical exponential model is assumed for its mass distribution. This model has two parameters: the central surface density and the scale length. The former parameter is obtained from the local surface density of the disc. Therefore, the following comment holds. If the local values, in particular the local surface density of the disc, the galactocentric distance of the Sun and local circular velocity, are fixed as more reliable, then the resulting total mass of the disc will increase with the disc scale length decreasing. Since the disc contribution to the square of the local circular velocity is directly proportional to its total mass and inversely proportional to the scale length, it is clear that this contribution will increase in such conditions. True, there is a numerical factor (the solution of the corresponding Poisson equation -Freeman 1970) , but its influence is weaker and the general conclusion that the weight of the disc (w d in Eq. (4)) increases, when the total mass increases and the scale length decreases, is still valid. Thus the weight of the disc is affected by both local surface density and scale length, unlike γ d which is affected by the scale length only.
The calculations based on Eq. (4) under the assumptions stated above yield a value close to -1 for the dimensionless quantity γ c at the galactocentric position of the Sun. Such a value is typical for central parts of stellar systems resembling a homogeneous sphere. In the case of an alternative, say cuspy, model the central value would have a lower limit exceeding -1. As well-known examples of cuspy models, the ones proposed by Hernquist (1990) and Jaffe (1983) may be mentioned. Their lower limits for γ c are 0 and 1, respectively. In general the cuspy models with a power law desribing the density behaviour within the cores, like those proposed by Dehnen (1993) and Tremaine et al. (1994) , yield for γ near the centre values in accordance with the degree of that power law; if the cumulative mass, i.e. density, is described by means of a power law, then γ is constant. For this reason one has a lower limit of γ exceeding -1.
On the other hand, if the corona is spherical, as usually assumed -which does not mean that it is a perfect sphere (e.g. Samurović,Ćirković and Milošević-Zdjelar 1999) -its contribution to the circular velocity clearly determines the corona mass within the Sun. The value of its total mass can follow from a number of indirect pieces of evidence (e.g. Wilkinson and Evans 1999). In this way one can determine the fraction of the corona total mass within the Sun. This quantity can serve as a nice test for each corona model under examination because, as easily understood, knowing it one finds the other characteristic distances, for instance half-mass radius and so on. For instance, according to the two models with a cuspy mass distribution mentioned above -Hernquist (1990) and Jaffe (1983) -a significant fraction of the corona total mass should be contained within extremely large galactocentric distances, almost reaching that of the Andromeda Nebula. Owing to this, they are easily ruled out. This is an additional argument in favour of a mass model for the corona which yields nearly constant density within its core.
The maximality of the galactic disc has another consequence very easily seen from Eq. (4). Because of it the term on the right-hand side describing the disc becomes dominant and the value for γ is strongly affected by that for γ d . However, the latter one, for the case of the exponential model, depends only on the ratio of R to the scale length of the disc. Higher values for this ratio like, say 3.0-3.5, as assumed in the present paper, yield sufficiently large γ d after which it becomes almost impossible to obtain equal moduli of the Oort constants (flat circularvelocity curve). In this way we can understand why the ratio of the Oort-constants moduli is, nevertheless, expected to be slightly greater than 1.0 as, for instance, found by Feast and Whitelock (1997) . In addition, since γ b and γ c most likely have opposite signs and the corresponding weights are not much different, the sum of the first and last term on the right-hand side in (4) is approximately zero, so that we obtain a very simple approximative form for this equation
From this relation it is easily seen that for a maximal disc a γ d value of about 1.5 implies approximately γ = 1.15. According to the formula (Ninković 1992 ) mentioned above, the corresponding ratio of the moduli of the Oort constants would be about 1.17. It is curious to note that the value for γ d obtained here, based on that for the disc scale length assumed above, is close to a value corresponding to a ratio of the moduli of the Oort constants of 1.5 which was once that recommended by IAU (Hamburg GA in 1964) . In addition, at that time it was thought that the gravitation field of the disc determined that of MW as a whole. Among possible influences on the present results one can also mention the presence of an additional subsystem in Eq. (4). In particular, the thick disc and galactic (classical) halo are borne in mind. The former one has been already commented above. The latter one has not usually been taken into account in the calculations of the galactic potential due to its very small total mass (e.g. Carney et al. 1990) , as well as to the fact that the halo is a rather loose subsystem. These properties of the halo appear as strong constraints to its weight; most likely it does not exceed 5%. In addition, all what is known about the spatial distribution within the halo indicates that γ h should be closer to the corresponding value for the disc than to that for the bulge, thus γ d ≈ 1.5. If substituted in (4), this makes the correspoding product to remain within the error limits and, practically, nothing is changed in the present conclusions.
CONCLUSIONS
If the galactic disc obeys the exponential density law, is maximal and its scale length is sufficiently small (say 3-3.5 times smaller than the galactocentric distance of the Sun), then the density of the dark corona should be almost constant in the inner parts of MW which include also the position of the Sun. This has a consequence that the local slope of the circular-velocity curve for the disc much determines the ratio of the moduli of the Oort constants for which in such a situation a value of 1.0 or less has a low probability. Pod pretpostavkom da za disk naxe Galaksije, Mleqnog puta, va i klasiqni eksponencijalni zakon, da je on maksimalan i da je Sunce znatno udaǉeno od mesta maksimuma ǌegove kru ne brzine dobija se da galaktiqka korona (podsistem koji sadr i tamnu materiju), po svoj prilici, ima skoro konstantnu gustinu u svom sredixǌem delu unutar koga je smexteno Sunce. Prilaz primeǌen u ovom radu je lokalan, tj. obra uju se veliqine koje karakterixu okolinu Sunca. Polazne pretpostavke i rezultat rada bi mogle da objasne zaxto se oqekuje da odnos apsolutnih vrednosti Ortovih konstanata bude ve i od vrednosti 1,0 koja odgovara sluqaju konstantne brzine galaktiqke rotacije u okolini Sunca.
